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“PoincarCs first papers on differential 
equations are not pretentious in their gene- 
rality, but in method they are most novel”. 
Marston Morse 
Preface 
It is probably safe to say that, during the past century, the main driving force in the field of 
ordinary differential equations has been the study of periodic solutions. This study entails the 
existence, multiplicity, stability and computation of such solutions. Today this study remains as 
vigorous as ever. Pick up any recent journal devoted primarily to ordinary differential equations 
and you are more likely than not to find articles containing such keywords and phrases as 
“periodic solutions of Hamiltonian systems, Hopf bifurcation, periodic solutions of Lotka- 
Volterra systems, Poincare map”, etc. 
Evolutionary partial differential equations are often viewed as ordinary differential equations 
in infinite-dimensional spaces. In problems dealing with fluid mechanics and population 
models, for example, it is natural to investigate the existence of periodic or almost-periodic 
solutions of such systems, their stability and multiplicity. 
The theme of this special volume is Oscillations in Nonlinear Systems: Applications and 
Numerical Aspects. Under this heading the guest editors sought out papers dealing with 
periodic or almost-periodic solutions of ordinary and partial differential equations. In particu- 
lar, we looked for papers concerned with such solutions arising from applications, methods for 
computing such solutions and results related to numerical experimentation. 
All of the papers are connected at least indirectly with the above-mentioned theme. For 
example, the paper by Coomes, KoSak & Palmer deals with numerical computation of 
shadowing orbits in chaotic systems. Periodic orbits are dense in such systems. 
We shall not attempt a precise classification of the contributions, since some of the papers 
could be classified under several different headings. For example, four of the papers deal with 
some aspect of Hopf bifurcation, five deal with solutions of partial differential equations and 
five deal with population models. The paper by Lee, Schaaf & Thompson deals with Hopf 
bifurcation for parabolic PDEs, and contributions by Cushing, Freedman, So & Wu and 
Pelikan deal with Hopf bifurcation in population models. 
On equal footing with Hopf bifurcation, population models and periodic solutions of partial 
differential equations, in this special volume, is the subject of Hamiltonian systems. There are 
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five papers on the subject: two concerned with celestical mechanics, two concerned with 
variational methods for establishing the existence of such solutions, and one concerned with the 
existence and numerical computation of homoclinic orbits of more specialized Lagrangian 
systems. 
Close to the editors’ hearts, of course, is the study of multiple-periodic solutions arising in 
continuum mechanics; most especially, the study of large- and small-amplitude behavior in 
suspension bridge equations. In this area, we include several papers with a continuous interplay 
between numerical and qualitative results. Sometimes the numerical investigations are inspired 
by theorems, sometimes the theorems themselves are inspired by the numerical evidence. We 
expect this area to bear much fruit in the future. 
One of the contributors, Peter Hess, died in a hiking accident in Utah on November 29, 
1992, at the age of 51. Peter’s work on nonlinear analysis has influenced that of the guest 
editors. Recently, Peter had made noteworthy inroads into the study of periodic solutions of 
parabolic partial differential equations and wrote a monograph on the subject. We dedicate this 
special volume to his memory. 
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